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(22) 07.06.83 

(46) 07.03.86. 6km. fh 9 

(7J) KpaMQTopcKiifl HHaycTpwa^bHwft HUCTH- 

TyT 

(72) E. A. OrenaHo*, U. J] Cwpneua 

H B. T. C«AOpCHKO 

. (53) 621.876(088.8) 
(56) AeTOpCKoe CBvueT^bctao CCCP 
Nk 992379, kji. B 66 B 11/04, 1981. 

(54) (57) nPHBOA HOfl-bEMHMKA, co- 
Aep^aoiKft UiKKd ofiKaTa. cocTOHiunii H3 Asyx 
coocitux a^ckoo, m pa^MemeifMoe we^v hh- 
mh MHoropo^HKoaoc aoxiH^o. oxaaHCdHoe th5- 

KOfl TflTOBOft C9fl3bK>, OMH KOllCU KOTOpOft 



coeaHHeH c noAteMHtJM cocyjxoM, a apyroft — 

C npOTHQOBeCOE4, M ttpHeOAHOft AHHraT&lb C 

Ha onopHofl Ga/iKe, oTAunatQuivacsi t*m, 
npwacua nyxeM noawLueHHfl ero T«roBcfl cno- 

COOHOCTB, Ha Hflpy2KHoft ftOoepjCHOCTH COOC- 

hbix 4MCK0B Bh/nojTHeHw syflia, npH STOM 
rwOKaa mroBaH cB«3b npcacraBJTfleT cotfoft 
ABy^CTOflHyfl imocKuft peweHh, Ha npn/ie rate- 
mux oaHa k apyrofl cTopcwax Kcroporo &u- 

nO/lHSHW' 3ytfbfl, npHMCM OlOM peMHfl HMCWT 

pa3.HHMHyto umpwuy * feo^ee uiwpoKHff ero 
c/tofl bxoaht b aauetvieHHe c coochxmk jhc- 
KaMH, a apyroft crtoft onupaercR Ha ivcnoro- 

pO/]HKOBO« fiOAHvlO. 
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HaoCpeTCHiic othochtc* k otoacTH nna-bCM- 
HO-TpaircnopTiioro MaumKocrpocKH*. b ^ct- 

Uenfc M3o6pereHini — yseAHMemio upon* 
DoAHTWibwocTii npHBoaa nyrtM noBuuieHKH 
ero TflroBofl crtoCOtfHOCTH- * » 

Ha *»r. I H3o6pa*en nOA-beMHWK. o6uo*fi 
bha; Ha «nr. 2 ^ T0*«, bha fur. 3 - 

npHBOA, nonepr<nwft paspea; Ka <J>nr. 4 — rwo* 
«a* owb, npoAO/tbHuft paspei; HQ <j)Hr. 5 — 

XHIietfaTHKa 03aWMOA<nCTBK« WM/IBHTOB nprt- 

B0A3 . 1 
npKOOA noAliCMHHKA COAep*KT UJKMB t 
C MHOrOportMKOBblW BOAHflOM 2, OXOn- 

qeHHUM ntdKOfl TfiroBOfl cbmb» 3 coei,,-. 

rtOHHOfl C nOAMMHWM COCYAOrt (G-p) H npOTM- 

aoaecoM (Co)* npHBoAHOfl AanraTCib 4, cba- 
saumifl MycJ)TOft 5 c bcaywhm JJMOM 6, Ha ko- 
topom ywaiioBMHo aoAH-io 2. m 
ck1<A ropMoa 7. Be* yww npHBMH ycTaiiOB- 
ji«hu Ha onopHoft fla.-we 8. - 

UJKHU 2 oCKBta CQCTOHT M3 A»y* CQPC- 

Hhix ?y(5uaTvix awcko* 9 ( a ™J Ka * 
npeACTao.-mer cofiofi fcCKOMeiHwft ByBMajbift 

SkhA wJrpanHHft c-ioA if bxoakt cbohmk 

■ctbh 15 «iro >K* p€MHW 10. 9th bctbh 
cocA"Neww weatty coGoB, HBnp«M«p, 3flKJien- 

* aM Oioft peMMH U r.iaAKofi Tbi-ibHofi qacrwo 

KOHTaKTIiOVCT C pMHKBMH 14 BOAtMB 2 pB3- 

3V6bflMH KOKTBKTOpyCT C *y6b*MH AHCXOB 9 
3ytfUBTUft pOMBHb »<> apMHpodSH CTJLlbHUMM 
TOOCBMH 16. a , _ 

3yflMaTUC AHCKH 9 »a$KXC*<pOSBHl4 b ono- 

pax 17 nocpwcTBOM uinonOK 18. ^..^ 

np«UOA nOA-beMUHKB pa60TBCT CJ1BAJI0- 
npvi BpatUeHHM MWOropoJHKOBOrO boaw- 

ar 2 npoTHB nacoaoft crpe.iKH c ywjoaoft *acro- 

TOft HI D fHfiKOfl TRrODO« C&A3H 3 B03HHKBBT 

bmiib ynpyroft ae^opMamiw, "orropa* aactaB 
^ner cc mczuichho nep<?HaTUBaTbc* no oikh- 
dV 1 o6«aTa c saucrwiemicM coochwx ayo- 

lUTM* AHCKOO 9 H KBpy»KNOfl BCtOVt 12 3y5- 



HO nepcliCUlflBTCft C Kapy>KHOfl BQTBblO 3B 

oyfiHfiToro 3aucn^€HH« MBJKAy hiimw « «*\ 

HMOACftcTBytr C pOrtHHflMH 14 BCUHJia J, .18- 

khm oSpaaoM npoKCxoAHT nOAT»eM rpyja « 
onycx^nne nporHBooeca. 

CKopoctb ncpeMemcHHrt rHtJKoft cb«h 
(rpysa) hbxoahtcji M3 c-neAyomMx cooOpa- 

3a*' OflMH oOopOT BOAMAB THOKafl CBflib 
3 ncpe\tcmaeic^ H3 pacCTo«HHe 



rac i — MHc.io po^hkob M soAH^a 2; 
AZ — pairtOCTb hmc-tb 3yrtbCB b n«pHMerpe 
aedb m onopHoft Ayre oGkbt^ ab (tpMr. 5). 



T.C. 



AZ 



tac n-iacdb; = ah — bb^immkhu. sbbhca- 
m H e ot paA»yca R onpy^HOCTH ueHTpoa 
BpaweHrta po^hkob; flHBMOTpa Do HB^a^ibHOfl 

OKpVWHOCtVI COOCHWX AHCKOB 9\ y^B O^VJ' 
ta V THfiKOft CB«3bK) 3TVIX a«ckob b iGHe OA- 
Horo pofiwa h <J)HKtKBHDro p bah yea pOflHKa 
r». KOTopwR waxoAHtcji H3 Bbipa>KeKHfl 

r + 5, 

rAe r — AaKTwuecKwA paAHyc poAHKa (cjwr. I) ; 
6— yc^oanasi To-niiJMHa peMHji (<pnr. 
Be.nvmHHa AZ mowct tfuib TartbKO ue^un 

CKopocrb nOAT^wa (onyc»tartHH) rpyifl 

HaXOAHTCfl H3 O^eBHAHOrQ Bbipa>KeMHH 
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rAB ni — yr-noaan koctotb apameriMH BOAH-ia, 
oA/mhk; 
m — MQAy^b aauen.ncHHR. mm. 
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An elevator drive gear containing a drive pulley which 
consists of two coaxial discs and a multi-roller carrier placed 
between them, surrounded by a flexible belt one end of which is 
connected to the elevator cabin and the other end is connected to 
the counterweight, and a drive motor which is mounted on the 
supporting beam, characterized in that in order to increase the 
productivity of the pulley by improving its ability to transfer the 
traction, the outside surface of the coaxial discs is equipped with 
teeth and the flexible belt is flat and has two belt layers and 
teeth on the linkage sides, where the layers have different widths 
and the wider layer engages with the coaxial discs while the other 
layer pushes against the multi-roller carrier. 

The invention lies in the field of Elevator Transportation 
Industry and the drives of the elevators. The objective of this 
invention is to increase the productivity of the drive gear by 
improving its ability to transfer traction. 

Fig. 1 is a general frontal view of the elevator; 

Fig. 2 is a side view of the elevator; 

Fig. 3 is a cross section of the drive gear; 

Fig. 4 is a longitudinal section of the flexible belt; 

Fig. 5 shows the interaction kinematics of the drive gear elements. 
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The elevator's drive gear contains the pulley (1) with the 
multi-roller carrier (2) which is surrounded by the flexible belt 
(3) and is connected to the elevator cabin and the counterweight. 
The drive motor (4) is connected by the coupling (5) to the drive 
shaft (6) on which the carrier (2) and the mechanical brakes (7) 
are located as well. All the drive gear parts are positioned on 
the supporting beam ( 8 ) . 

The pulley (2) consists of two coaxial toothed discs (9) and 
the flexible connection is provided by the endless toothed two- 
layer belt (10). The teeth of the narrow inner layer (11) engage 
with the correspondingly shaped wider outer layer (12) of the belt 
(10). The connection of those layers can be achieved with rivets 
(13) for example. 

On its glossy outer side the layer (11) of the belt contacts 
the rollers (14) of the carrier (2) located on the axles (15). The 
teeth of the belt layer (12) engage the teeth of the discs (9). 
The toothed belt (10) is reinforced with the steel ropes (16). The 
toothed discs (9) are secured in the support (17) by means of the 
keys (18). 

The elevator's drive gear operates in the following manner: 
when the multi-roller carrier rotates in the counterclockwise 
direction at the angular velocity of "nl" , an elastic deformation 
wave appears in the flexible connection (3). This wave forces the 
belt to slowly slide over the pulley (1) , engaging the coaxial 
toothed discs and the outer layer (2) of the toothed belt. The 
inner layer (11) of the belt moves in synchronism with the outer 
layer due to the reciprocal tooth engagement , and interacts with 
the rollers (14) of the carrier (2). In this way the drive gear 
lifts the load and lowers the corresponding counterweight. 



- 3 - 

The moving speed of the flexible connector (and the load) can 
be determined by means of the following reasoning. 

During one full cycle of carrier rotation, the flexible 
connector moves the distance of (see equation la), 

where: i is the number of the rollers (14) on the carrier (2), 
AZ is the difference between the number of teeth in the 
perimeter acdb and in the engagement arc ab (see Fig. 5); 

i.e. (see equation 2a) 

where n = acdb; D = ab are the variables depending on the radius 
R of the central rotation of the rollers, diameter D of the 
initial circle of the coaxial discs (9), the angle y of the 
engagement of the flexible connector and the disc in the 
area of one roller and the modified radius of the roller 
that can be calculated with the expression: 

(see equation 3a) 

where r is the actual radius of the roller (see Fig. 1); 

6 = respective thickness of the belt (see Fig. 4); 
The value of the AZ can only be an integral number 
(i.e. AZ=1,2,...). 

The lifting (lowering) speed of the load can then be 
obtained from the obvious expression: 
(see equation 4a or equation 5a) 

where nl is the rotating speed of the carrier (revolutions per 
minute) and m is the modulus of engagement in mm. 



